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Abstract. The problem of information system (IS) workspace design is analysed. Different conceptions for IS
workspace structure design are overviewed. Conceptions are based on Oracle CASE method, IDEF and UML applica-
tion approach. The structure of the output driven requirements specification method is described. An approach to IS
workspace design based on information flows specification is proposed. Some suggestions for capturing non-functional
requirements for IS workspace are outlined. A case study of information system workspace design is presented.

1. Introduction

The Information System (IS) design process can be
separated into three phases:

e IS workspace design;
e IS data base schema design;
e  User interface design.

The workspace in this paper is treated as a content
of the information system conception consisting of the
collection of IS functions and visual layouts of those
functions in the menu system.

The second and third phases have a large variety of
solutions, both conceptual and implemented, such as
IS development tools. The first phase is usually treated
as a part of the third phase without paying a lot of
attention to IS workspace design. Such an approach
works rather well when a small IS, which consists of
tens of functions and only few actors, is being de-
signed. However, in such case, finding optimal and
fast solutions can become problematic when the IS
workspace is being designed for a large scale IS. The
objective of this article is to show how this problem
could be solved and to explain the importance of the
IS workspace definition during the user requirements
specification phase.

A specific method is used for user requirements
specification. This method, called “Output driven re-
quirements specification method” (ODRES), is still in
the development phase [1, 2, 3]. The main objectives
of this method are to reduce a gap:

e between the user (stakeholder) and the IS designer
[1];

e between the analysis phase and the design phase of
IS development [4].
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The absence of the properties mentioned above
could be among the main reasons for possible
mistakes or misunderstandings. The first objective was
reached by proposing the IS requirements specifica-
tion process which is adequate to the natural com-
munication between the system analyst and the user
[1]. The specialized model was developed for system
inputs and outputs analysis with orientation to the
stakeholder. This model reduces the gap between users
and the IS designer.

The whole process of IS design is easier if analysis
and design phases are closely related with each other.
The integrity of the development process has influence
on the productivity of the process and the quality of
design results. Therefore maximizing the fluency of
transition from system analysis to design was among
the main objectives while working on the proposed
workspace design conception.

2. Approaches for workspace design

Two main approaches for IS analysis and design
could be discussed [5]:

e Object oriented approach;
e Structured analysis approach.

The best-known representations of each approach
are analyzed below from the viewpoint of workspace
design.

2.1. Use case

Use case model is one of the main models of UML
[6-8]. Several strategies for IS workspace design can
be defined depending on the use case model
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composition. Depending on objectives, the model con-
struction can be divided into three types [8]:

e User-oriented model — the model focuses on the
characterisation of actors and groups of actors.

e Goal-oriented model — the model presents top
priority goals that user wants to achieve by using
the developed system.

e Work-oriented model — this model specifies user’s
work situations.

The latter model is most suitable for the work-
space, because in common modelling context the mo-
del specifies work situations, information objects,
actors, properties of attributes and operations suitable
for design. Each actor may handle one or more work
situations (see Figure 1). There is the 1:1 relationship
between the work situation and the workspace in the
user interface [9]. In the workspace the actor has
access to all information and all tools required in the
work situation i.e. communicating with a set of related
use cases. The same use case could be reached from
different workspaces. Each use case has its own gra-
phic user interface (GUI) elements collected in the
workspace.
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The decomposition principle could be applied for
the use case composition [7, 8]. The use of decompo-
sition gives several advantages. First of all, decompo-
sition of large use cases makes a model more
understandable. The reuse principle could be used for
decomposed use cases. This possibility is useful in IS
development.

As it was mentioned above, the work-oriented
model mostly fits for IS workspace design. This model
covers all user work situations that must be
computerized. In the use case model a separate
workspace for each user can be designed. The use
cases can be mapped to menu items. The hierarchy of
menu items can be added to the workspace, if
decomposition is used in the Use case model
composition. The use case model isn’t adopted for the
function hierarchy presentation. If a user has several
work situations, the first menu level can be the
workspace of the work situation.

The use of the use case for IS workspace design
could be defined as a natural use of UML.

Workspace

[ many : many

many : many

—

Figure 1. The interaction between use case and user interface design

2.2. Function hierarchy

The process model as a primary instrument for IS
workspace design is used in Oracle CASE method
[10]. Every unit or actor of the organization has a se-
parate trackway, where the action processed by the
activity participant is specified. The workspace is
designed by setting separate menu items for each
trackway. The main menu item consists of two sub
menu items: input forms and output forms.

The function hierarchy can be generated on the
basis of process model. The lowest level functions will
be realized as input forms or reports. The function
hierarchy can also be composed without a process mo-
del. R.Barker and C.Longman have presented a full
documentation of the function hierarchy construction
in their description of Oracle CASE method [10].
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Oracle Designer tool also offers the possibility to
design the workspace without a process model straight
from the function hierarchy. The proposed decision
isn’t perfect, because workspaces can be designed just
by transforming functions of lowest hierarchy into in-
put forms and reports [11].

The function hierarchy is constructed using the
top-down or bottom-up strategy [10]. The first func-
tion hierarchy model is composed using the top-down
strategy. The fullness and overflow of every function
hierarchy level is checked by answering to the fol-
lowing questions:

e Have any more functions (except for identified

functions) to be performed in order to be able exe-
cuting the parent function?



e Are there all functions required for executing the
parent function?

The hierarchy decomposition is finished when the
desirable level of particularity is reached. General
guidelines for the function hierarchy composition lis-
ted below can help to identify when the hierarchy
decomposition has to be terminated. After top-down
modeling, the verification of hierarchy can be done
using bottom-up modeling.

Business objectives are used in the bottom-up
technique. Functions are defined for every objective.
Functions detail a higher-level function. The top func-
tion is defined as the main objective of business. After
the hierarchy composition, the objective list can be
revised to check that the function hierarchy presents
all business objectives that should be reached. An
appropriate adjustment to the function hierarchy must
be done, if extra objectives were found.

General guidelines of the function hierarchy com-
position are presented below:

e According to Oracle CASE method, functions
should be decomposed into three to eight sub-
functions (if required) [10].

e [t is often convenient to arrange functions so that
they flow from the life cycle of something.

e Function decomposition must stop when the
lowest level functions can be defined as
elementary business functions of elementary
business transactions, which, when triggered, must
be completed successfully. If for some reason a
successful completion cannot be achieved, any
effects caused by the transaction up to the point of
its failure have to be ‘undone’.

2.3. IDEF methodology

The IDEF (Integration DEFinition language) me-
thods family is used for organization process model-
ling. One of IDEF conceptions is that all methods
must work as a conceptually integrated set of methods
[12]. Using the IDEF methods family for IS work-
space design IDEF8 is used as a base; the methods
IDEF0 and IDEF3 are used as data suppliers for
IDEFS.
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The IDEF8 Human-System Interaction Design
Method isn’t directly named as graphic user interface
development method. The method is used more to de-
scribe the interaction between the user and the system.
On the grounds of this specification a detailed GUI
design can be done. Any GUI design tool and con-
ception can be used for design.

The IDEF8 process consists of three steps and the
whole process is iterative, representing more detailed
levels of design [13]. These steps are:

e Define Philosophy of System Operation;
e Design Scenarios of Use;
e Detail Human-System Interaction Design;

Each step increases the level of elaborating the
communication between the user and the system.

The first step sets the scope of the system and
specifies design objectives that include making strate-
gic decisions and determining success criteria. Critical
system functions are identified and specified using
IDEFO functions models, high-level allocations are
made and overriding system constraints are identified
using IDEF3 process description and the structured
language. The product of this mode is an explicit defi-
nition of critical system functions and processes cha-
racterizing the system’s concept of operations. A
prioritized list of critical functions and constraints is
also produced.

The second step of IDEF8 design centres on role-
specific scenarios of use. This mode begins by iden-
tifying and classifying various user roles involved in
the system. Once the roles have been specified, role-
specific scenarios of use can be described using spe-
cialized conventions for the IDEF3-based Human-
system interface design language (see Figure 2). Next,
task/function analysis is performed. Detailed examina-
tions are performed to ensure that the required attri-
butes and services—the required content—are specified.
Required modifications revealed through kit reviews
and structured demonstrations are also accomplished.
The products of the second step are models of various
scenarios using IDEF3 models and the results of the
task/function analysis.

Reserve Notify
customer
4 5
To order
3

Figure 2. An example of IDEF3 scenarios diagram

Step three begins with more detailed requirements
and specifications collected in the dialog guideline
definition process. Based on the guidelines, metaphors
are selected and models of a detailed human-system
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interaction are created. When a consensus is reached,
human-system interaction mock-ups are constructed to
evaluate how well tradeoffs and compromises work in
a real world setting. Mock-up development and testing
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are used to validate design concepts and to elicit addi-
tional requirements. Details of the actual interaction
are specified during this step. This may include de-
signing the user’s workspace, forms, reports and etc.

The design process of the workspace is not defined
in IDEFS, so it is left for user decision. A workspace
can be designed for each user role, for each user or
can be defined the same for the whole system.

3. Workspace design based on ODRES

Output driven requirements specification method
(ODREYS) is based on the analysis of data flows of the
organization [14,15]. In any organization data, flows
of incoming and outgoing information exist. The
processing of incoming flows creates outgoing data
flows. Most of those flows have a defined document
or other standardized form, which is commonly used
in the organization and can be analysed in the IS
analysis and design process [16]. The purpose of IS is
to make organization data flows processing and
management more effective.

The result of the output driven requirements speci-
fication method is data flow specification that can be
described as a system consisting of the following
models:

Fh — Context model of the information system;

Rds — results / data resources structure model;

DIs — model of links (information flows) between
data resources, results and structure of those links;

Dp — results / data resources processing stages
model;

Dst — results / data resource state transition model;

El — model of claboration of links between data
resources, results and links between data resources /
results states.

The conception of ODRES CASE tool prototype is
presented in Figure 3. The main idea of the conception
is the interaction between IS specification and IS
design stages. These two stages interact with each
other through the specification repository. The inter-
action presented in Figure 3 is directed only to one
side — from the specification to design; it shows the
main idea of the method. In reality ODRES is an
iterative process like most of methods for the require-
ments specification and IS design.

The main objective of this paper, as it was men-
tioned above, is workspace design. So, for workspace
design in ODRES two sources will be used: Fh and
Dp models. Next sections explain the composition of
Fh and IS workspace design.

Output driven requirements specification method for information system

CASE tool for specification composition

S Elaboration of

Specification Specification Specification Spec;lf;?atlo links between

Specification J\ of output J\ of J\ of data J\ data data resources,

of function report / data relationships resource results and
. . resource .

hierarchy T/ resource ‘V among data 7/ processing 7/ tat links between
structure resources stages states data resources /

transitions results states

Repository of specification

I

N

=

Module for design of IS
workspace

Module for DB logical
schema design of IS

Module for design of IS GUI
units

IS
project,

CASE tool for IS design
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Figure 3. Conception of ODRES CASE tool prototype

3.1. Context description in ODRES

The function hierarchy model was chosen for the
context description in ODRES [17]. The use case mo-
del was another considered option. Other models for
the context definition [18-21] were rejected from the
beginning as less useful or not adoptable for ODRES.
ODRES can be subsumed to the class of structural
analysis and design methods and this fact had in-
fluence on the decision to use the function hierarchy.
The structured analysis phase is often seen as intended
for the development of so-called output driven
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requirements specifications. Structured analysis and
design is a process-oriented method, because the start-
ing point of the IS development is the analysis of
information processes of the system. These processes
are described using so-called Data Flow diagrams [5].
As it was mentioned above, the UML is user-centred
approach and ODRES method is business-centred
approach. This reason also impacts on the selection of
a function hierarchy model for the context description
and IS workspace design.

The CASE method proposed by R. Barker and R.
Longman was used as a theoretical base for the



functional hierarchy model [11]. In ODRES case, Fh
has been adopted as the information system context
model. The notation of the adopted function hierarchy
is presented in Table 1.

For every function in Fh, the name and IS alias
must be defined. The name of the function should be a
full and descriptive text, using terms familiar to
business, but at the same time balance of accurate de-
scription and brevity must be found. The IS alias is the
short name used in IS for convenience and elimination
of using a lengthy name.

Table 1. The notation of adopted function hierarchy

T. Danikauskas, R. Butleris

Rules and restrictions of the function hierarchy
composition will be presented formally and explained
by examples. Concepts used in the formal description
are presented in Table 2. “Computer component trad-
ing” universe of discourse have been chosen for the
illustration, Fh episode of the example is presented in
Figure 4. The example presents a computer compo-
nents trading company that have bulk and retail
trading divisions. The bulk division have subdivisions
that are responsible for the work with customers and
components suppliers. The work with customers is
separated by customer location: a local customer and
an international customer.

Graphical notation Name of component

Description

a I Top function of This function is placed at the top of the hierarchy. The name of the
< Name of top T hierarchy function must express the entire scope of business context under
function > modelling. Only one top function exists in the function hierarchy.
o )
4 N Decomposed A function that consists of one or more other decomposed or
< Name of decomposite function elementary functions.
function >
o ALY
a N Elementary function  The function presents one elementary business transaction that
< Name of elementary must take business from one consistent state to another or not
function > change the state of business at all in case of failure.
\_ %
Functions Hierarchical link between functions. The arrow is directed to the
B — composition parent function.
relationship (arrow
shows parent
function)
Ko Result An output flow of the IS elementary function.
Name of result
I Data resource Data flow necessary as an input to form results. A data resource
Name of data can be document forms that circulate in the organization, a verbal
resource message and other information medium that must be computerized.

Relationship for
result / data resource
linking with function

Relates result/data resource with an elementary function, which is
responsible for result development or data resource processing.

Rules and restrictions of function hierarchy com-
position are listed below:

1. The function hierarchy model x must include
only one top function y and at least two elementary
functions y’ and y” at least one result z and one data
resource q.

v [Fhx) = I’ H"F3q [FO) AFQ) AF”)
A O(z) Al(q) A is_top_func(y) A
is_elementary _func(y) nis_ elementary func(y) »
mhave(x,y) A mhave(x,y’) A mhave(x,y”) A mhave(x,z)
A mhave(x,q)]] D

In the sample (see Figure 4) episode we have only
one top function “Computer components trading” and
more than one elementary function with a data re-

148

source, like “New local order” and “Local order” and
more than one elementary function with results, like
“Month report for local sales” and “Local sales
report”.

2. For each elementary function x one and only
one result y or at least one data resource z must be
specified, where y is the result of the function x or the
data resource z is processed by the function x.

x [F(x) ) Ais_elementary func(y) = FlyZ [O(y)
Ads_result(yx)v 1(z) Ais_processed(x,y)]] (2)
In the sample episode (see Figure 4) all elementary

functions have one and only one result or at least one
data resource.
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Table 2. Description of concepts used in the formal specification

Concept Description

The function is some activity the IS does or needs to do in future helping order to
achieve its objectives.

The result is an output flow of IS functionality (for example, a query result can be
displayed on screen or printed on paper in a specified presentation form).

F — set of functions

O — set of results

I — set of data resources A data resource is a resource of data necessary to form results. A data resource can be
document forms circulating in the organization, a verbal message and other

information medium.

P — set of actions An action is an activity that changes the state of a data resource or a result.

An actor is something or somebody responsible for carrying out the action and/or
interested in the outcome of the action.

A — set of actors

Relationships between functions of the function hierarchy define the way the functions
can be linked;

Ry — set of relationships between
functions

Relationships between results/data resources and functions of the function hierarchy
define the way the object can be linked;

Ry — set of relationships between
results/data resources

Computer T

components
trading

. Retail
‘ Bulk trading ‘ ‘ trading ‘
Work with Work with
customers supliers

New Work with Works with .
. . Modify
customer local international
. . customer
registration customers... customers...
Perform Month report New Perform Month report for
New local . . . . .
local for local international international International
order . .
shipment sales order shipment Sales
(1] (1] 0] (1] ] (1] ] [O]
Local order ‘ Lo c.al Local sales International Int.ernaFlonal International
invoice report order invoice sales report

Figure 4. Function hierarchy example

3. Each result x must be the result of one and only
one elementary function y.

v [O(x) = Tl [F(y) nis_ elementary func(y)
Ais_result(yx)]]  (3)

The results (see Figure 4) “Local sales report” and
“International sales report” are produced only by one
function “Month report for local sales” and ‘“Moth
report for international sales”.

4. Each data resource x can be processed by one or
more elementary function y.
W [I(x) = 3 [F(y) A is_ elementary func(y),
is_processed(x,y)]] (4)

The data resource (see Figure 4) “Local order” is
processed by two elementary functions “New local
order” and “Perform local shipment”. The first

function registries a new order, the second function
makes the confirmation that the order is complete.

5. Each relationship x linking the result/data res-
ource with the function, can link only one result y with
only one elementary function ¢ or only one data
resource z with only one elementary function gq.

Vx [Ru(x) = FlyF=3lq [F(g) A
is_elementary func(@g)A(( O() » links(x,y,q))
v (I(z) Alinks(x,z,q))]] (5)

In the sample (see Figure 4) all relationships bet-
ween elementary functions and data resources or
results are of binary type.

6. Each function’s composition relationship x links
only two different functions y” and y “, where y’is a
child function of elementary or decomposed function
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type and y” is a parent function of decomposite or top
function type.

Vx [Re(x) = Fly’Ih” [F(yv') Ais_ child func(y’) A
(is_elementary func(y)v is_decomposite func(y”)) A
F(7) nis_parent func(y’)A (is_top_func(y)v
is_decomposite_func(y”)) A links(x,y’,y”)]]  (6)

In the sample (see Figure 4) the child function
“Bulk trading” is linked with the parent function
“Computer components trading”. The other example:
the child function “New customer registration” is lin-
ked with the parent function “Work with customers”.
Both examples show that the relationship between
functions is only of binary type and parent-child rela-
tionships exist between functions. It means that func-
tions of the same hierarchy level can’t be related.
Example: functions “Bulk trading” and Retail trading”
can’t be related.

The function hierarchy can be constructed using
the above rules and restrictions and general guidelines,
which were presented in Section 2.2. The identi-
fication of business functions is not discussed in this
paper.

The function hierarchy composition in ODRES is
an iterative process. Three phases of composition are
defined as follows:

e Context definition phase — in this phase the back-
bone of function hierarchy diagram (first ODRES
model) is constructed. The defined outgoing data
flows (results) are linked to hierarchy functions.
During this phase the context of IS under develop-
ment is defined. The analysis and specification
process is iterative, so the function hierarchy can
be extended with new functions at any moment of
applying the ODRES process. Of course, after the
extension all specification models must be revised.

Table 3. A fragment of the illustrative actors grouping matrix
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e Data resource linking phase — this phase extends
the function hierarchy by linking data resources
with functions. Data resources were defined during
the construction of the model of information flows
between data resources, results and the structure of
those links. In this phase, a linked data resource
can supplement the hierarchy with new functions
that were not defined during the first phase.

e Links elaboration phase — in this phase relation-
ships linking results/data resources with functions
can be added or modified. This phase will comp-
lete after the last model, the model of elaborating
links between data resources, results and links
between data resources / results states, of ODRES
will be constructed. Results of the elaboration
phase can have influence on IS workspace design.
The function hierarchy can grow into a very large-

scale diagram, which could be hard to read and
difficult to use. That is why the decomposition of the
function hierarchy into smaller function hierarchy
diagrams is recommended. Criteria for diagram de-
composition can be natural business distribution: sub-
divisions, departments and groups of similar business
activities or groups of actors with similar activities.

3.2. Actors and actors groups

In the results / data resources processing stages
model (Dp) actors and actors groups are defined [1].
This model won’t be discussed in the paper. This sec-
tion just explains how actors can be related with
functions. First of all, if the number of actors is large,
they could be grouped in order to make the structure
of actors less complex. For this purpose, a matrix
structure is used. Table 3 presents the actors grouping
matrix structure and example. This example relates to
the functions hierarchy episode presented in Figure 4.

When the matrix of actors and actors groups is
done, we can form the matrix of actors and functions.
This matrix is composed using the Dp model results.
If an actor participates in processing of a result/data
resource, it means that this actor can perform a func-
tion related with this result/data resource. This is the
main rule for the actors-functions matrix composition.
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Groups
Actors Bulk sales department | Supply department Retail trading
Bulk trading director ° °
Retail trading director °
Bulk sales manager °
Bulk sales accountant [
Bulk sales stockman .
Supplier manager °
Supplier accountant °
Supplier stockman °

Table 4 is an illustrative matrix for the example epi-
sode presented in Figure 4.

The Matrices of actors grouping and actors-func-
tions could be decomposed into smaller matrices ac-
cording to the same criteria as the functions hierarchy
decomposition.
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Table 4. A fragment of the illustrative actors-functions matrix

Functions . .
New customer Register new Perform local Month report Modify
registration local order shipment for local sales customer
Actors /groups
Bulk trading director . ° .
Retail trading director
Bulk sales manager ° ) ° °

Bulk sales accountant

Bulk sales stockman

Supplier manager

3.3 Workspace design conception using modified
functions hierarchy

IS design can be proceeded after a full set of
ODRES models was collected. The conceptual me-
thod of IS workspace design based on ODRES will be
presented in this section. During workspace design the
following models and sets of model’s components will
be used:

e Function hierarchy model and the set of functions.

e The set of actor, which was defined in the Dp

model [1].

During the workspace design process the sets of
results/data resources, which were specified in Fh, are
not used. That is why in the example (see Fig. 6) they
are eliminated.

This conception hardly evaluates non-functional
requirements. At this moment, security requirements
can be evaluated only partially during the workspace
design process.

The conception supports two workspace design ap-
proaches:

e Business task oriented approach.
e User task oriented approach.

The hierarchy level concept will be used in the
workspace design process. The hierarchy level is
counted in the top-down direction. The first level of
the hierarchy is at the top of Fh, the last level of the
hierarchy is in the bottom of Fh. The depth of Fh is
the largest level of the hierarchy found over all
branches of the hierarchy.

Business task oriented workspace design. Du-
ring the workspace design process the following
constraints and recommendations have to be con-
sidered:

e The amount of different workspaces in IS can be
from one to several tens.

e One workspace can be composed of one to 64
applications [22];

¢ One main menu of the application of a workspace
can have up to eight items.

e Pop-up menu of the application can have up to
eight items.
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e Application’s pop-up menu hierarchy should not
exceed three levels [22].

A single IS workspace can cover over 200
thousands of elementary business functions, if
recommendations for the function hierarchy
construction and workspace design are followed.
Generally, this conception is suitable for the function
hierarchy of eight levels depth. Special rules can be
applied for workspace design if the depth of the
function hierarchy is larger than eight. A conceptual
example of the workspace layout framework, which
can be constructed using the proposed conception, is
presented in Figure 5. The universe of discourse
Computer component trading was selected for a case
study of IS workspace design rules. Workspace design
rules are as follows:

1. If the depth level of Fh is five or less, the
workspace must be designed in the boundaries of
a single application where:

1.1 The top function represents an application
and the name of the application is alias of the
function.

1.2. The second level functions represent the
main menu of the application;
1.3. The functions from the third to fifth level
represent pop-up menus of the application.
An example presented in Figure 6.a) illustrates the
first rule. In case of Fig. 6.a) the workspace was
generated for the fragment of Fh, where the function
Bulk-trading department (see Fig. 4) was defined as a
top function of Fh.

2. If Fh’s level of depth is six or seven, the
workspace must be designed as a multi-
application system. The matrix navigation
through applications should be used when the
depth level of Fh is seven. Functions of the first
and second level represent navigation through the
workspace’s applications (see Figure 5).

3. If Fh has a level of depth eight and larger, the
system must be designed as a multi-workspace
system. The criteria for the decomposition into
different workspaces are the same as in the case
of the Fh diagram decomposition and are based
on natural business distribution: subdivisions,
departments, groups of similar business activities
or groups of actors with similar activities. If the



decomposition of Fh into a few separate Fh was
done before, it could be used as a basis for the IS
decomposition into workspaces.

The functions Bulk trading, Retail trading (see
Figure 4) could be the top functions for new
workspaces in case of workspace decomposition.

4. In some cases the functions of a higher level of
the hierarchy can be ignored during the work-
space design process. Every higher-level function
generalizes its sub-functions. Sub-functions of
decomposite function(s) can be linked with a
higher-level function during the workspace design
process, if the elimination of function(s) doesn’t

-7
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add ambiguity to the workspace. This rule can be
applied not for all level functions of Fh, but just
for single functions of Fh. Alias of sub-functions
of eliminated functions can be corrected ac-
cording to the alias of parent functions, if the rule
four was applied in the design process. The rule
four can help optimising the workspace layout.
The example in Figure 6 illustrates the application
of the rules. In case a) the rule four wasn’t used during
a particular workspace design, in case b) the rule four
was applied to functions: work with local customers
and work with international customers.

Items for navigation through the applications

" 7 of IS wokspace

—_— T T A \
| Tieerim 1 i tem 2. Item2.3 | Item2.4 | Item2.5 |
i - i Application 2.2
] | Pop-upl Pop-up2 Pop-up3 Pop-up4
|
| lem3 | Iem L1
| ] Item 1.2
} Item 4 | Item 1.3» Item 1.3.1
} | Item14 | Ttem 1.3.2% Item1.3.2.1
| Item 5 } Item 1.5 Item 1.3.3 Item 1.3.2.2
} } Item 1.3.4 | Item 1.3.2.3
i Item 6 ] Item 1.3.2.4
|
| |
i Item 7 i
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Figure 5. The IS workspace layout conception
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Figure 6. The cases of workspace design
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The elimination of functions in the design process
reduced the depth of pop-up menu, which, as it was
mentioned before, helps to optimise the workspace
layout. The reduction wasn’t so essential in this
example, but it perfectly illustrates the purpose of the
rule.

The universal workspace for any IS can be de-
signed using rules and recommendations presented
above.

User Task Oriented Workspace Design. The user
tasks oriented workspace can be designed using
information, which is accumulated in actors grouping
and actors-functions matrices. The actor Bulk-trading
manager (alias: director) was defined according to
Figure 4. The defined actor will be used to illustrate
steps of the user task oriented workspace design.

Steps of the user task oriented workspace design
process are as follows:

1. Create a list of functions candidates used by each
user specified in ODRES. Functions for each
actor (user) can be found in the actors-functions
matrix.

The list of initial functions of Director can be
formulated (just a fragment of Fh, which is presented
in Figure 6 was analysed). Functions of Director:
Month report for local sales, Month report for inter-
national sales, New customer registration, Modify
customer information.

Bulk trading director

Customers  Supliers

New

Modify

Local sales report
Inter. sales report

a) User task oriented workspace

2. Find the top function and depth of the user’s
function hierarchy. The top function of the user is
Fh function, from which all elementary functions
of the user can be reached. The top function of the
user can be different from the top function of Fh
of ODRES. Function hierarchy of user is a subset
of F, that includes the user’s top function, user’s
elementary functions and all decomposed func-
tions linking top and elementary functions of the
user. The top function and the depth of the user
function hierarchy can be found searching Fh in
the bottom-up direction starting from the elemen-
tary functions of the user.

The top function of the user Director is Bulk
trading.
The depth of user’s Fh is 4.

3. Design a user task oriented workspace. The user
workspace could be designed following rules and
recommendations of business task oriented work-
space design and user function hierarchy.

An additional rule for user task oriented work-
space design: Items of a workspace can be eliminated
if an item has only one sub-item. After the item elimi-
nation, a sub-item is attached to the item of a higher
hierarchy level.

Figure 7a illustrates Bulk sales director workspace.
User’s Director menu consists of four elementary
functions defined during the second step. The items
elimination rule was applied to eliminate menu items
that had have only one sub-item.

Bulk trading

Customers  Supliers

New customer
Modify customer

Local sales report

Inter. sales report

b) Security requirements applied for
Business task oriented workspace

Figure 7. User task oriented workspace design

The workspace design could be performed for a
user group. Users should be organized into groups ac-
cording to the defined criteria. Like it was mentioned
above, criteria can be similar to the ones used during
the Fh decomposition. The process used for designing
the users’ workspace also could be used for designing
the user groups’ workspace.

A non-functional security requirement — “in a
workspace the user can perform only her own tasks”
could be applied to the business task oriented work-
space. User login functionality should be added to the
workspace. When the user logs into the system, only
applied items of the workspace, which are included in
the list of user’s elementary functions, will be enabled
for this user. Figure 7b illustrates user’s Director
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workspace when non-functional security requirements
were applied to the business task oriented workspace.

4. CASE tool prototype of workspace design

The conception of workspace design presented in
this paper is implemented as a specialised module of
CASE tool prototype. It will include the functionality
for the ODRES specification composition and IS
design based on specification results. At this moment,
an initial version of business task oriented workspace
design is developed. The developed solution is based
on MS Visio 2002 template (see Figure 8) with the
stencil developed for Fh composition, and also on the
extended functionality that could be reached via menu
items. The composed Fh can be saved not only as a



drawing, but also as a set of linked components stored
in the repository. The MS Access database for
metadata storage is used. The use of the repository-
developed module can offer the functionality for the
workspace framework generation.

The workspace generation results using a MS Ac-
cess report are presented (see Figure 9). The work-

T. Danikauskas, R. Butleris

space is presented as a function tree that is accessible
for users of a given workspace. The documentation for
all workspaces can be generated in such a way. The
user tasks oriented workspace generation is under
development now. Finally, all ODRES models and
design phases will be developed as a set of logically
linked Visio templates [23, 24].
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Figure 8. CASE module for the function hierarchy composition
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Sales report Paiment
International Order slatus

Figure 9. The results of workspace generation
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5. Conclusions

Several techniques for workspace design were re-
viewed in this paper. These techniques represent ob-
ject oriented and structured analysis approaches for IS
design.

The description of the output driven requirements
specification method and requirements specification
process is presented. This method is based on a
structured analysis, therefore the function hierarchy
was chosen for the IS context description and work-
space design. The function hierarchy model was en-
riched by Results/data resources. It enables to relate
functions with actors and groups of actors. Rules and
restrictions were formally described for the functions
hierarchy model composition.

The IS workspace design conception based on the
Function hierarchy model and Results/data resources
processing stages model is composed. The proposed
conceptual IS workspace design process was presen-
ted in detail. A case study of workspace design using
the proposed framework was carried out. It has shown
that the conception works in a real problem domain.

The proposed conception is advisory and can be
applied according to the given universe of the dis-
course or specific characteristics of IS under develop-
ment.

The conception includes a universal framework of
the IS workspace layout, but quite a few existing GUI
elements used in traditional workspace design are not
evaluated [25, 26]. This will be accomplished in future
works.

The workspace design process is implemented as a
module that includes autonomous functionality of the
CASE tool. It allows a partial automation of the de-
sign process and results of a better quality can be
reached faster. The tool works as a workspace design
process wizard proposing solutions or suggestions for
a designer.
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